Definition
There are no ideal disease markers for constipation; therefore, history becomes the major determinant of the diagnosis. Many definitions have been used, from a self-reported sense of constipation to the formal criteria used in clinical trials. This variety of definitions results in a wide range of reported prevalence (3) (4) (5) (6) . A practical definition, used by many patients, would simply be a reduced frequency or ease of stool passage from what is deemed the normal or expected pattern for that individual. Thus, patients will complain of reduced stool frequency or straining based, most often, on their own perception of what is normal or usual for them. It should be noted that self-reported frequency of bowel movements (BMs) is often underestimated unless stool diaries are used. In fact, in one study, 62% of patients reported themselves to be constipated while having one or more BMs per day (7) . This may reflect behavioural issues such as stool withholding and reluctance to use unfamiliar toilet facilities.
Some definitions of chronic constipation include etiological considerations such as constipation secondary to medications, and/or neurological or systemic illnesses (Table 1 ). Most commonly, chronic constipation is deemed primary or idiopathic.
Over time, some previously considered causes of chronic constipation, such as dolichocolon (an elongated -but not dilated -colon) or chronic laxative use, have been discounted (8, 9) .
The Rome III expert consensus definition of chronic constipation includes the presence of two or more of six symptoms (Table 2) (10) . This definition should be distinguished from that of irritable bowel syndrome (IBS), in which pain becomes a requisite component symptom (Table 2) .
The American College of Gastroenterology Chronic Constipation Task Force defined chronic constipation as "unsatisfactory defecation characterized by infrequent stool, difficult stool passage or both at least for previous 3 months". Difficult stool passage includes straining, a sense of difficulty passing stool, incomplete evacuation, hard/lumpy stool, prolonged time to stool or need for manual manoeuvres to pass stool" (Table 3) (11) .
A Canadian consensus group defined chronic constipation as being "symptom based including fewer than 3 stools per week, stool form that is mostly hard or lumpy and difficult stool passage (need to strain or incomplete evacuation) for more than 6 months" (9) .
Although chronic constipation is a common complaint, there are no ideal biological markers for its diagnosis. Diagnosis rests on individual patient perception or clinical criteria developed by expert consensus. Investigation options are multiple but often not necessary. When selected, investigations are directed at confirming the absence of a primary underlying disease, differentiating or defining an alteration in colonic motility or identifying an anorectal evacuation disorder.
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Qu'est-ce que la constipation chronique ? Définition et diagnostic
Même si la constipation chronique est un problème courant, il n'existe pas de marqueurs biologiques idéaux pour poser ce diagnostic. En fait, le diagnostic repose sur la perception du patient ou les critères cliniques élaborés par des consensus d'experts. Les examens possibles sont multiples, mais souvent inutiles. Lorsqu'ils sont choisis, les examens visent à confirmer l'absence d'une maladie sous-jacente primaire, à différencier ou à définir une modification de la motilité du côlon ou à déceler un trouble d'évacuation anorectale. week stool diary that would include stool frequency, character or shape, and passage of stool. Use of the Bristol Stool Scale may serve as a template to describe stool form ( Table 3 ) (12) . One should gain an understanding of what measures, including type, dose and duration of laxatives, were previously tried. It is useful to understand the concerns and expectations the patient has for their bowels, and what goals they have for their bowel pattern. Many are simply seeking reassurance.
Table 1 Selected causes of secondary constipation
A search for 'alarm' features such as unintentional weight loss, rectal bleeding or new onset of symptoms, especially after 50 years of age, is required. The history should include a drug history, both prescribed and over the counter, and a review for systemic or neurological disorders that may be associated with constipation (Table 1 ). History should also help to differentiate IBS from chronic constipation, with the former typically including constipation alternating with diarrhea and, most distinctively, including pain associated with bowel movements ( Table 2) .
Physical examination should include palpation of the abdomen in search for palpable stool indicating fecal loading. A careful rectal examination is critical. This may identify evidence of anal diseases such as strictures, fissures, inflammation, rectocele or masses. Neurological disorders may manifest as a gaping or patulous anus or reduced perianal sensation. Failure of perineal descent when the patient bears down suggests pelvic floor dysfunction (13, 14) .
From the history and physical examination one can usually identify or suspect those with new-onset or secondary constipation due to medications, and/or neurological or endocrinological diseases, IBS or those with obstructive pathology such as cancer. The remainder would be diagnosed with primary or idiopathic constipation.
inveStiGationS
The role of the colon is to absorb water and to deliver stool to the rectum from where it can be evacuated in a comfortable fashion. Constipation can arise from disorders of transit along the colon or from disorders of evacuation from the rectum through the anus. Tests to evaluate each of these physiological components are available, although none with an ideal sensitivity or specificity (15) .
Many tests for the evaluation of primary constipation are performed in clinical practice; however, these are often not revealing and, thus, not very useful in recognizing that physiological abnormalities are seldom appreciable in chronic primary constipation. Therefore, a therapeutic trial of fibre with or without simple laxatives is often appropriate, and will suffice after the initial and, presumably, normal history and physical examination. If successful, it may offer reassurance to the patient and physician, and preclude the need for any additional investigations (16) .
The American College of Gastroenterology Chronic Constipation Task Force "did not endorse the routine use of a battery of diagnostic tests … and acknowledged that there is inadequate evidence to make a strong recommendation about the appropriate diagnostic approach to patients with chronic constipation symptoms" (11) .
The Canadian Association of Gastroenterology consensus on chronic constipation (9) agreed that "testing to rule out organic disease should be left to the judgement of the treating physician based on symptom severity, the impact on the patient's quality of life, and the presence of risk factors or alarm features obtained from the history and physical examination". However, this latter group believed that there was value in classifying chronic constipation into its motility pattern, implying the need for a colonic transit study. The three colon transit study outcomes include slow transit, normal transit or obstructed defecation, with a distribution of 13%, 59% and 25%, respectively, with an overlap among the remainder (9) .
It should be noted that none of the expert consensus definitions of chronic constipation require investigations that include colon transit studies. However, the Rome III criteria for dyssynergic defecation requires two objective findings combined with the criteria for functional constipation ( Table 2 ) (17) .
Many have used colon transit time as an initial differentiating point, which of course requires a measure of colon transit usually by using radiopaque markers and a subsequent timed abdominal radiograph (see below). From this, individuals can be separated into those with normal colon transit, slow transit or dyssynergic defecation, ie, disorders of stool movement through the colon or disordered evacuation from the anorectum. Unfortunately, there is some overlap in the distribution of these subtypes. For example, many patients with dyssynergic defecation will also demonstrate slow transit (17) .
When colonic transit is measured, there is wide variation in subtype distribution patterns, perhaps reflecting sample selection (including age and sex) as well as test characteristics among various centres (18) . This variation and the degree of overlap has raised questions about the place for and value of transit studies in the absence of large prospective studies (17, 18) . Disorders of evacuation of stool from the rectum appear under complex terminology that includes dyssynergic defecation, pelvic floor dysfunction, anismus, dyschezia, outlet delay or outlet obstruction, and embrace a range of diseases (19) . The Rome III diagnostic criteria for dyssynergic defecation are listed in Table 2 .
The clinical hallmarks of dyssynergic defecation are prolonged and excessive straining, often leading to vaginal or perianal pressure being applied to facilitate evacuation.
Normal defecation requires coordination between the rectal sensing of accumulating stool with increasing rectal pressure, and subsequent pelvic floor and anal sphincter relaxation in conjunction with personal interpretation of social acceptability to attend the toilet or pass stool. The anorectal components can be measured using anorectal manometry (see below), but are limited by relatively poor standardization and the potential effects of extracolonic problems including sexual abuse and psychological distress along with patient comfort issues attendant in the performance of these tests (19, 20) . One study (21) , in distinction to others, found that as many as 50% of patients with refractory constipation studied in a prospective fashion demonstrated evidence of obstructive defecation.
Thus, the value and choice of testing remains unclear in most patients with chronic idiopathic constipation. However, there are many test options, some of which are summarized in the following section.
teStS laboratory tests
Serum thyroid function, glucose, electrolytes and calcium, complete blood count and urinalysis are often recommended, but there is no literature to support their usefulness in the workup of patients with chronic constipation (15) .
endoscopy
In the absence of alarm features, such as bleeding or new-onset constipation, there is no increased diagnostic yield with using either flexible sigmoidoscopy or colonoscopy beyond what would be expected in assymptomatic individuals undergoing colorectal cancer screening (22) . However, one may consider and offer age-and interval-appropriate screening to patients with constipation as one would to asymptomatic individuals.
Radiological tests
Plain abdominal x-ray: In spite of the common use of plain abdominal x-rays to assess 'fecal loading', there is no literature supporting it. In fact, there is no standard measure of a 'normal' fecal load from which to compare. Barium enema: There is no current literature to support the use of barium enemas in the workup or evaluation of patients with chronic constipation. Presently, these are rarely performed and have been replaced by endoscopy or computed tomography colonography, where there is a need to rule out obstructive pathology within the colon. endoscopic ultrasound: While useful in assessing the integrity of the anal sphincter and extrarectal or presacral space, it has not yet found a place in the evaluation of constipation. Defecography: This test, not usually performed in clinical practice due to patient discomfort and the lack of standardized techniques or measurements, is designed to reveal anatomical variations in the anorectum that could contribute to constipation from outlet delay. Barium paste is placed in the rectum to mimic natural stool consistency and fluoroscopically observed to be passed by the patient on a specially designed and fluoroscopically accessible commode (23) . Various measurements of the movement of the pelvic floor and rectum can be taken during this process. In particular, this test should demonstrate the normal 'opening' of the anorectal angle and proper pelvic floor descent during the act of defecation. Absence of these changes suggests dyssynergic defecation. Its only use is in defining the anatomical and functional anatomy of the anorectum after dyssynergic defecation is already identified, and should not be used as an initial or sole test in the evaluation of constipation (12, 15) .
Magnetic resonance imaging
Similar to endoscopic ultrasound, magnetic resonance imaging is invaluable in the assessment of the perirectal tissue planes; however, to date, it is not useful or readily available in assessing functional constipation (23) .
Physiological testing
These tests are the only investigations that actually attempt to measure the physiological movement of stool within the colon and rectum. Colon transit study: While consistently consuming a high-fibre diet and avoiding laxatives, an individual swallows several radiopaque markers that are followed through the colon with plain x-rays. A variety of techniques have been proposed since they were originally described in 1969 (24) . The simplest, requiring the least radiation exposure, involves ingesting a commercially available capsule containing the 24 markers (this can be made by introducing 24 2 mm to 3 mm slices of a radiopaque nasogastric tube in gelatin capsules) and obtaining an abdominal x-ray after six days. With 'normal transit', less than five markers will remain in the colon; with 'slow transit', six or more markers will remain and be scattered throughout the colon. The third pattern, indicating dyssynergic defecation or outlet delay, will be revealed by finding six or more markers clustered in the rectosigmoid (17) .
Although a simple and relatively inexpensive test that is widely performed, radiopaque marker studies have limitations (25) . First, they actually measure total oral-anal transit, not just colon transit. Second, the definition of 'normal' is based on a limited number of studied healthy subjects, with a broad range of results that are not well standardized (25) . A systematic review of the literature (15) showed poor reproducibility for these tests, especially in patients with slow transit or dyssynergic defecation compared with those with normal transit, which indicates low specificity. anorectal motility: Manometry: This technique is also a direct measure of physiological function -but only within the rectum -and enables the assessment of rectal compliance, rectal sensation and the presence of anorectal reflexes. Thus, its goal is the confirmation and assessment of outlet delay or dyssynergic defecation. Its greatest value is in ruling out Hirschsprung's disease. It is most recently reviewed in detail in the American Gastroenterological Association medical position statement on anorectal testing techniques (12) . A more recent systematic review (15) underscored the poor sensitivity for anorectal manometry and lack of clear standards and definition for dysynergic defecation. Balloon expulsion: First described in 1985 (26) , this timed test assesses the ability of the patient to expel a standard-size objectusually a 50 mL fluid-filled balloon -from the rectum. The balloon can usually be passed within 3 min; failure to do so suggests dyssynergic defecation. There are a variety of protocols for this procedure, but it is limited by patient embarrassment and its usual performance in the left lateral decubitus position, which is far removed from the usual sitting position for defecation. The lack of standardization remains a weakness of this test. Scintigraphy: This test uses nuclear medicine and measurement of the transit of radiolabelled stool through the colon. It is rarely performed outside of a research setting and, therefore, is not a clinically practical or available test to most clinicians (25) . electrophysiology: These tests, including pudendal nerve terminal motor latency measurements and electromyography of the external anal sphincter or puborectalis, currently belong in the arena of clinical research (16) .
